We present the results of a search for nuclear X-ray activity in nearby galaxies using Chandra archival data in a sample of 62 galaxies from the Spitzer Infrared Nearby Galaxy Survey (SINGS). We detect 37 nuclear X-ray sources; seven of these are new detections. Most of the nuclear X-ray sources are likely to be AGNs. The fraction of galaxies hosting AGNs is thus about 60%, much higher than that found with optical searches, and demonstrates the efficacy of X-ray observations to find hidden AGNs in optically normal galaxies. We find that the nuclear X-ray sources are preferentially present in earlier type galaxies. Unlike what is observed at high redshift for high-luminosity AGNs, we do not find a strong correlation between the AGN luminosity and the 24µm luminosity of the host galaxy; we find a strong correlation with the 3.6µm luminosity instead. This suggests that at the present epoch the accretion rate depends on the total mass of the galaxy, as perhaps does the black hole mass.
INTRODUCTION
The past decade has seen extraordinary growth in our understanding of supermassive black holes (SMBHs), with secure detections, mass measurements and new demographic information (see Ferrarese & Ford 2005 and references therein; FF05 hereafter). Knowledge of the mass function of SMBHs directly affects our understanding of SMBH formation and growth, nuclear activity, and the relation of SMBHs to the formation and evolution of galaxies in hierarchical cold dark matter models (e.g. Menci et al. 2004) . The cumulative mass function needed to explain the energetics of high redshift quasars implies that all galaxies in the local universe should host a SMBH (e.g. Marconi et al. 2004 , Shankar et al. 2004 ), but we do not know whether this is indeed the case.
Many SMBHs have been found, and their masses measured through stellar and gas dynamics methods at the high end of the SMBH mass function (FF05). In the intermediate mass range, around 10 8 M ⊙ , we know of the existence of SMBHs as active galactic nuclei (AGNs); their masses are measured through reverberation mapping or using scaling relations with emission line widths and luminosity (e.g. Blandford & McKee 1982 , Peterson 1993 , Wandel et al. 1999 , Kaspi et al. 2000 . When considering smaller SMBHs or galaxies farther away, mass measurement is more difficult; the sphere of influence of the black hole in these objects is too small to resolve, so we cannot use dynamical estimates, and if we do not see AGN activity at visible wavelengths, we cannot use reverberation mapping. For these reasons, the low-mass end of the SMBH mass function is largely unexplored; indeed we still do not know whether all galaxies host SMBHs.
Because of these difficulties, we turn to AGN signatures to help us probe the existence of low-mass SMBHs. The observed "downsizing" of AGNs (e.g. Hasinger et al. 2005) , in which more luminous AGNs are seen to be accreting more actively at higher redshifts and less luminous objects are expected to dominate in the local universe, implies that proportionally more low-mass SMBHs should still be accreting at present. The low mass SMBHs are expected to be present in late-type galaxies. It is possible that the nearby "normal" galaxies appear "normal" because AGN activity is weak and is washed out by starlight when viewed in the optical bands. However, if these objects are in fact accreting, we should observe many of them in X-ray emission. X-rays are well-suited to identifying low-mass systems in latetype galaxies because they can penetrate obscuring material, which in many cases can mask out the emission-line regions surrounding the AGN. Additionally, for low luminosity AGNs the optical light can be overwhemed by the host galaxy light; X-rays, once again, are helpful in this respect because galaxies themselves are not very bright in X-rays. Indeed, there have been several successful efforts using X-rays to identify AGN activity in galaxies residing in clusters and in fields (Brand et al. 2005) .
In an effort to improve our knowledge of the low-mass end of the SMBH mass function, we conducted a search for low-luminosity AGN candidates using Chandra (Ghosh et al. , 2010a (Ghosh et al. , 2010b . Our program was successful in that we discovered AGNs in what were thought to be normal galaxies. Through extensive spectral, timing and multiwavelength analysis we classified nuclear X-ray sources in 56 galaxies and found 17 that are almost certainly AGN. Thus at least 30% of normal galaxies are actually active. The inferred luminosities of these sources range from 10 37.5 to 10 42 erg s −1 . In a few objects where SMBH masses were known from stellar/gas dynamics methods, we find accretion rates as low as −5 of the Eddington limit.
We found that AGNs are present in galaxies of all Hubble types. The distribution of luminosities in a given type and across Hubble types is wide. Moreover, in a given Hubble type, some galaxies host AGNs (down to our flux limit), but some do not. Thus the important outstanding question is: What governs accretion onto a SMBH? At low redshift, the merger rate is low, so the accretion is unlikely to be merger driven. Is it related to star formation rate, as seen at high redshift (e.g. Netzer 2009a , Lutz et al. 2008 ? Is it the galactic structure in the central regions, such as bars or nuclear spirals (Pogge & Martini 2002) ? Multiwavelength data are necessary to answer these fundamental questions and the Spitzer Infrared Nearby Galaxy Survey (SINGS) provides such data. Most SINGS galaxies have been observed with Chandra, so we searched for nuclear X-ray sources in these galaxies. The main goals of this study were to investigate in detail the X-ray properties of the SINGS sample, detect potential new low-luminosity nuclear activity, and investigate possible connections between nuclear X-ray luminosity and various multiwavelength properties of the host galaxies.
DATA AND ANALYSIS

Galaxy Sample
Our galaxy sample consists of objects from SINGS and is described in detail in Kennicutt et al. (2003) . The original sample contained 75 galaxies within 30 Mpc that were chosen to obtain a broad range of galaxy properties to represent the composition of the local universe. This sample was well-suited for our study because these galaxies have been the subjects of many different investigations at many different wavelengths, and we hoped to investigate various properties of galaxies and their connection to the nuclear X-ray activity. Basic information on each of the galaxies in our sample was retrieved from Kennicutt et al. (2003) and presented in Table 1 along with information on the Chandra observations used. There were 13 objects in the SINGS sample for which data was unavailable in the Chandra archive; the remaining 62 SINGS galaxies had been observed with Chandra by the time of this study and the data are available for public use. These 62 galaxies constitute the sample in our study. The SINGS sample is composed of both quiescient and active galaxies; our X-ray sample includes 13 objects whose nuclei are optically identified as Seyferts, nine that are identified as H ii regions, 11 that contain low ionization nuclear emission regions (LINERs), and seven that are optically identified as starbursts. The remaining 22 galaxies in our study had no listed optical nuclear classifications.
Data Analysis
We used the Chandra Interactive Analysis of Observations software (CIAO) 1 v3.4 to process images and extract source counts (Fruscione et al. 2006 ). X-ray data were downloaded from the Chandra archive and filtered to exclude background flares, following the procedure of Ghosh et al. (2008) . We used the CIAO task wavdetect to determine the positions of the sources. We then searched for nuclear sources using object positions listed in the NASA/IPAC Extragalactic Database (NED). Chandra's 90% source location error circle has a radius of less than 0 ′′ .6 and less than 1% of sources fall outside a 1 ′′ radius. Therefore, sources that were detected within a 1 ′′ radius of the listed position in NED are considered nuclear detections.
Source counts were extracted from a region centered on the source found by wavdetect; the radius of the source region is equal to the 95% encircled-energy radius or 2
′′
.3 (4.67 pixels), whichever is greater. We extracted the background counts from an annulus with an outer radius of 5 times the radius of the source region and an inner radius of twice the radius of the source region. Any other source that fell inside this annulus was excised from the image before counts were extracted. Broadband source counts were extracted in the 0.3-8.0 keV range; counts were also extracted in the 0.3-2.5 keV (soft) and the 2.5-8.0 keV (hard) bands. We also calculated the hardness ratios, defined as HR = (H − S)/(H + S), where H represents the number of hard counts and S represents soft counts, when possible.
We retrieved Spitzer IRAC, MIPS, and 2MASS fluxes from Dale et al. (2007) , which are measured from image mosaics that are large enough to detect emission out to R 25 in each galaxy. These flux densities therefore represent the total fluxes of the galaxy at a given wavelength. We also searched for 2MASS point source detections at the positions of the nuclei in these galaxies; all of our detected X-ray sources have 2MASS counterparts that are listed in the 2MASS point source catalog (Skrutskie et al. 2006) . The 2MASS magnitudes are measured using a PSF profile-fitting algorithm (see catalog for details) within an aperture of ∼4 ′′ centered on the position of the detected source. We also obtained 1.4 GHz integrated flux densities for those sources that were detected in the VLA "Faint Images of the Radio Sky at Twenty-Centimeters" survey (FIRST; White et al. 1997) . The FIRST survey has a resolution of about 5 ′′ ; fluxes were measured by fitting a Gaussian to the observations. To summarize, the X-ray, 2MASS source, and FIRST luminosities are nuclear luminosities, while the Spitzer and 2MASS global luminosities from Dale et al. (2007) include light from the entire galaxy.
X-RAY RESULTS
New Detections
We detected nuclear sources in 37 objects in this sample. Six of these detections are in galaxies that have not yet been examined for nuclear X-ray activity using Chandra observations. We also report a new detection in one galaxy (NGC 855) that has been previously searched but its nucleus had not been detected. We discuss the new detections individually below. All quoted X-ray luminosities are calculated using a power law with Γ = 2 and Galactic absorption.
In order to quantify our assumptions for AGN activity, we computed IR to X-ray slopes in these new objects to see how they compared with observed slopes in known AGNs. We compare our measured slopes with Laor et al. (1994) , who measure the average IR to soft X-ray slope < α irs > = −1.26 ± 0.11 in their sample of quasars, defining α irs as
We estimate α irs for the seven objects discussed individually below. We calculate f 0.3keV by using a Γ = 2 power law and our observed integrated 0.3-8 keV fluxes to estimate the flux at 0.3 keV. As mentioned, we have 3.6 µm fluxes for all of these objects from Dale et al. (2007) , which we use to approximate f 1.69µm . Spectral templates from Assef et al. (2010) show that for a typical AGN, the difference in flux between 1.69 µm and 3.6 µm is about a factor of 1/3. We correct our fluxes by this factor, which translates to an increase in α irs in our sources of 0.18. Typical uncertainties in α irs for these 7 measurements are around 0.2. We can then directly compare our slopes with the results of Laor et al; individual measurements are discussed below.
NGC 1404
NGC 1404 is a type E1 galaxy at a distance of 25.1 Mpc. There was no previously listed nuclear classification for this object. There are several publications investigating NGC 1404 in X-rays but to our knowledge, none of them examine the nuclear X-ray properties of the galaxy. We have four observations of NGC 1404 and it was detected in all four; we here report on only the longest observation. NGC 1404 was observed by Chandra using the ACIS-I camera for ∼44 ks and detected with 797 net broadband counts. Its hardness ratio HR= −0.904. We estimate L 0.3−8keV = 1.55 × 10 40 erg s −1 for this source. This point source was detected in the 2MASS survey with L J = 7.6 ×10 43 erg s −1 , L H = 1.4 ×10 44 erg s −1 , and L K = 2.9 ×10 44 erg s −1 . Given the 2MASS luminosities, the bolometric luminosity of the source is high enough for it to be an AGN. We measure α irs = −1.35; this slope is consistent with that expected of an AGN as measured by Laor et al. (1994) . Based on the Chandra image (Figure 1 ), there is a potential for extended emission as well, which could originate from the circumnuclear region, as observed in Seyfert 2 galaxies ).
NGC 2798
This is an SBa galaxy at a distance of 24.7 Mpc that was observed for ∼5 ks. Its nucleus was listed by Kennicutt et al. (2003) and references therein as a starburst region based on optical spectroscopy. We detect the nucleus with 73 counts; the nuclear source is shown in Figure 1 . Its hardness ratio is HR = −0.82 and we estimate L 0.3−8keV = 7 × 10 39 erg s −1 . The nucleus was detected by 2MASS with observed L J = 4.8 ×10
, and L K = 1.7 ×10 44 erg s −1 . This source is also detected in FIRST with an integrated 1.4GHz flux density of 61.38 mJy. We measure α irs = −1.16, again consistent with the slope expected in AGNs. Because this nuclear source is also an X-ray and radio source and has such high 2MASS luminosities, we identify it here as an AGN, though there is likely a starburst contribution to the X-ray flux.
NGC 2976
This SAc galaxy is at a distance of 3.5 Mpc, and its nucleus is listed as an H ii region in Kennicutt et al. (2003) . It was observed for ∼10 ks and the nucleus was detected with 6 broadband counts. The source is shown in Figure 1 . There are insufficient counts to recover a spectrum and HR, but we estimate L 0.3−8keV = 6.2 × 10 36 erg s −1 , again using a standard power law model. The nucleus was detected by 2MASS with L J = 3.5 ×10
The 2MASS luminosities of this source are not as high as the two galaxies listed above, but the K−band luminosity is high enough that the source is unlikely to be an X-ray binary. We measure α irs = −1.9, which is somewhat steeper than expected, but is consistent with an AGN with an obscured X-ray source.
NGC 3198
NGC 3198 is an SBc galaxy at a distance of 9.8 Mpc. It was observed by Chandra for 61.8 ks and was detected with 108 broadband counts, corresponding to log L 0.3−8keV = 1.4 × 10 38 erg s −1 . The source is shown in Figure 1 . The X-ray hardness ratio HR = −0.535. The nucleus was detected by 2MASS with
The nucleus is identified in the FIRST survey with an integrated flux density of 1.89 mJy. We measure α irs = −1.65, which is again consistent with the presence of an AGN with an obscured central X-ray source. As in the case of NGC 2798 above, this is highly likely to be an AGN based on its 2MASS luminosities and the fact that it is both an X-ray and radio source.
Mrk 33
Mrk 33 is categorized as an irregular galaxy in NED but is listed by SIMBAD as a pair of interacting galaxies at a distance of 21.7 Mpc. Its nucleus is also listed as a starburst region by Kennicutt et al. (2003) . The nucleus was detected with two separate components. One source is detected in both the soft and hard bands, but the other source disappears completely in the hard band. Here we focus only on the hard source; while a soft-only source could be an AGN if it is completely obscured and all we see is reprocessed/starburst emission, we cannot be sure without a good quality spectrum. Because the 95% energy radii of the two sources overlap, we were unable to disentangle the two sources completely. Since the counts in the soft band are similar in each source, we extracted counts from a region encircling both sources and halved the number of soft counts to obtain counts for the hard source. We attribute all of the hard counts to the hard source. Our X-ray image is shown in Figure 1 . The harder source is detected with 100 broadband counts, corresponding to a luminosity L 0.3−8keV = 2.2 × 10 39 erg s −1 . The hardness ratio is HR= −0.640. The hard source was detected by 2MASS with
It is also a radio source, detected in the FIRST survey with an integrated flux density of 9.56 mJy. Again, its high 2MASS luminosities and that it is both an X-ray and a radio source merit its inclusion as an AGN candidate. Furthermore, we measure α irs = −1.08 in this source, again is consistent with our expectations in AGNs. As noted above, we cannot be sure that the soft source is an AGN. However, it is reasonable to suspect that it too is an obscured AGN at the center of the second galaxy of the pair. Much follow up is required on this particular object to determine if this is in fact the case.
NGC 4450
NGC 4450 is an Sab galaxy at a distance of 20 Mpc and its nucleus has been optically identified as a LINER. It was observed by Chandra for 3.7 ks and detected with 223 counts. We estimate L 0.3−8keV = 5.0 ×10 40 erg s −1 and hardness ratio HR = −0.695. The source is shown in Figure 1 . Its nucleus was detected by 2MASS with L J = 3.8 ×10
43 erg s −1 , and L K = 8.1 ×10 43 erg s −1 . We measure α irs = −1.04 in this source, which again is consistent with expectations in AGNs to within our uncertainties. It is also a radio source detected by FIRST with an integrated flux density of 6.53 mJy, and is clearly an AGN.
NGC 855
There has been some disagreement regarding the morphological classification of NGC 855. While this object is listed as an elliptical, many authors in fact argue that this is a dwarf elliptical galaxy. We discuss its classification further in section 5. We have one 59.48 ks observation of the NGC 855 and detect the nucleus with 108 broad band counts. Zhang et al. (2009) used a 1.7 ks exposure of this object and did not detect the source-this makes our detection a new detection. The nuclear source is shown in Figure 1 . We estimate L 0.3−8keV = 1.6 ×10 38 erg s −1 . The nucleus was also detected by 2MASS with
, and L K = 1.9 ×10 42 erg s −1 . We measure α irs = −1.35 in this source, which again is consistent with expectations in AGNs; this object is very likely an AGN.
Detections in objects with previous publications
There were 44 objects on which previous analysis has been done; previous publications that investigate the nuclei of these galaxies using Chandra observations are listed in Table  1 . We analyzed these as well to provide a consistent analysis of the entire sample. Our measurements are presented in Tables 2 and 3 . With the exception of NGC 4826, all of our results are consistent with previous measurements. Our measurements for this object are presented below. In the cases of NGC 3521, NGC 3627, NGC 4569, NGC 4594, and NGC 4725, we have analyzed data with longer exposure times than have previously been published.
NGC 4826
NGC 4826 is an SAab galaxy that is optically identified as a Seyfert 2 (Véron-Cetty & Véron 2006). We detect a point source here, while neither Ho et al. (2001) or Zhang et al. (2009) report a nuclear point source detection. Figure 1 shows our Chandra image. The detected source is soft, and therefore unlikely to be direct AGN emission. However, this could be an obscured AGN in which only circumnuclear emission is visible, as is often the case with Seyfert 2 galaxies ).
Non-detections
We do not detect a nuclear source in 25 of the galaxies in our sample. Several of these objects are irregular galaxies; for these objects we searched for X-ray sources within a few arcseconds of the galaxy position as listed on NED, since in these cases the "center" of the galaxy is poorly defined. 3σ upper limits to all non-detections are given in Table 2 ; the upper limits were calculated by extracting source counts within a 2 ′′ .3 radius circle centered on the nuclear position as listed on NED and background counts from an annulus with the same measurements as the background regions for the detected sources. In all cases, our results are consistent with previous results. In the cases of Ho IX, NGC 4625, NGC 4826, and NGC 5474, we used data with longer exposure times than previous studies, but we still do not detect the nuclei in these sources.
Chandra Results: Summary
Altogether, out of the 75 SINGS galaxies, 62 have data in the Chandra archive and we detect nuclear X-ray sources in 37 of them. The nuclear X-ray sources, however, could be stars, binaries, supernova remnants or AGNs. In the Ghost et al. papers ( §1) we did extensive spectral, timing and multiwavelength analysis to identify the nuclear X-ray sources. Similarly, we show that the new detections in SINGS galaxies listed above are highly likely to be AGNs by examining their properties in multiple wavelengths as well as comparing their IR to X-ray slopes with those of identified AGNs. As discussed in Ghosh et al. (2010a) , when the sample as a whole is considered it becomes statistically unlikely that all detected nuclear X-ray sources are contaminants which happen to be at the center of the galaxy (see also ). We therefore argue that statistically, most, if not all, of the nuclear X-ray sources in SINGS galaxies are AGNs; we assume them to be AGNs for the rest of this paper.
MULTIWAVELENGTH ANALYSIS
Spitzer Measurements
As mentioned above, we obtained Spitzer IRAC and MIPS flux densities from Dale et al. (2007) to see how the X-ray activity is related to other galaxy properties. We converted these flux densities to observed luminosities; since these objects are all at very low redshift, this did not require a K-correction. Figure 2 shows the Spitzer luminosities of the galaxies plotted against the nuclear (i.e. AGN) X-ray luminosities from this study. We observe correlations between the nuclear X-ray luminosity and mid-infrared luminosity at all wavelengths, but the correlation is the strongest at 3.6, 4.5 and 5.8 µm. The measured ratios and intercepts for all of the correlations observed are given in Table 4 . We also compute the Spearman and Pearson's coefficients in each case to determine the strength of the correlation. In both cases, a coefficient of 1 represents a perfect linear correlation between the two parameters, a coefficient of 0 represents no correlation, and negative coefficients show a correlation in the opposite direction. The coefficients are presented in Table 4 . We also calculated the probability that the the observed correlation is not real, P (r). The correlations between nuclear X-ray luminosity and infrared luminosities at 3.6, 4.5, and 5.8 µm are significant at greater than 99.9%; the correlation at 8 µm is significant to 99%, and those at 24, 70, and 160 µm, while much weaker than the other correlations, are still correlated at ∼90% certainty. To ensure that the observed correlations are not artifacts of sample selection or flux limits, we have also included upper limits of Chandra non-detections in Figure 2 . It is clear that the observed correlations are robust.
Note that our Spitzer flux measurements measure the global infrared fluxes-not just the nuclear fluxes-so comparing 3.6 µm and nuclear X-ray luminosity does not simply compare AGN luminosities in two different bands unless the nuclear infrared flux completely dominates the infrared flux of the entire galaxy. To be sure that the nuclei of these galaxies were not dominating the global flux in the infrared, we obtained nuclear surface brightness estimates from Muñoz-Mateos et al. (2009) , which allowed us to estimate the total flux within a 6
′′ radius of the nucleus of each galaxy. We then subtracted this flux from the global IR flux to see how much the total was affected by removing the nuclear component, and in nearly all cases, the removal of the nuclear IR flux did not have a significant effect. This indicates that our global infrared fluxes do in fact represent the flux of the galaxy rather than the AGN. Light at these wavelengths is mostly contributed by stars; the observed correlation between nuclear X-ray luminosity and IR luminosity is therefore a manifestation of an observed relation between AGN luminosity and host galaxy mass. The relationship between M BH and stellar mass in the host bulge has been well-established (e.g. Kormendy & Richstone 1995 , Magorrian et al. 1998 , Bentz et al. 2009 ), as has the relationship between the size of the host bulge and the total stellar mass in the galaxy (Ferrarese 2002 , Baes et al. 2003 . Therefore it would follow that M BH correlates with the host galaxy stellar mass. Our observed correlation between X-ray luminosity and host galaxy stellar mass suggests that accretion rate (Ṁ ) also depends on the host galaxy mass; this is a surprising new discovery.
2MASS J, H, and K band Measurements
We looked for potential relations between nuclear 2MASS luminosities and nuclear X-ray luminosities. As demonstrated in Figure 3 , we observe trends with nuclear X-ray luminosity that are well-fit by power laws; the best-fit parameters and correlation coefficients are again given in Table 4 . The correlation coefficients indicate that the correlations are significant in all three 2MASS bandpasses shown. Such correlations should exist between X-ray and IR luminosities of AGNs; observations of these correlations further support the identification of nuclear X-ray sources as AGNs. The scatter around the correlations and the non-unity slopes also suggest varying amounts of obscuration, dust or intrinsic variations in the SED.
We also obtained global J, H, and K-band fluxes from Dale et al. (2007) . On a global scale, K band magnitudes are good stellar mass indicators, so we looked to see if there was a correlation between nuclear X-ray luminosity and global K band luminosity. Figure 4 shows this correlation; while shallower than the L K,nuc /L X relation, it is still a rather strong correlation. As with the Spitzer data, we checked to be sure that the K band emission is not dominated by the nuclei, and in most cases it did not. We removed the galaxies in which the nuclear K band flux was greater than 50% of the total flux and determined that these objects did not affect the measured correlation.
In addition, we examined the 1.4 GHz fluxes from the FIRST survey ( Figure 5 ) and observe no correlation between the nuclear X-ray flux and the integrated radio flux.
Star Formation Rates
Several studies in recent years have investigated a possible connection between star formation and AGN luminosity in active galaxies and quasars (e.g. Netzer 2009a , Lutz et al. 2008 ). These correlations have been measured primarily using star formation rate (SFR) indicators in the FIR, Hα and O ii fluxes, or features that arise from polycyclic aromatic hydrocarbons (PAHs) that are measured in the mid-infrared. Netzer (2009b) and Lutz et al. (2008) both measure slopes of around 0.8 when comparing the bolometric AGN luminosity (using either L 5100 or [ O i/O ii] to estimate L bol ) to 60 µm luminosity. While we do not have the same observables, we can check whether the galaxies in our sample show a correlation between AGN X-ray luminosity and the 70 µm luminosity. We find a slope of ∼ 0.2 when comparing L 0.3−8keV to L 70µm . Since the AGNs are likely to be obscured, perhaps the X-ray luminosity is not a perfect indicator of the total AGN luminosity; the broad correlation between L K,nuc and L 0.3−8keV mentioned above, however, suggests that this is not a bad assumption. A comparison between nuclear K-band luminosity L K,nuc and global L 70µm results in a slope of 0.2 (see Figure 6 ). Similarly shallow slopes are observed for correlations between L 0.3−8keV and other FIR measurements (Table 4) . Thus, regardless of whether we use X-ray, K-band, or other IR luminosities as indicators of AGN activity, we do not see a strong correlation of AGN activity with star formation activity as seen at higher redshifts.
We also examined the SFRs in our sample of nuclear X-ray detected galaxies using SFRs computed by Calzetti et al. (2010) . The SFRs were calculated using the 24 µm luminosity combined with the Hα luminosity as a composite star formaton rate indicator; see Calzetti et al. (2010) for details in these calculations. Figure 7 shows the star formation rate per unit area in our sample. We observe no significant correlation between nuclear X-ray luminosity and SFR, which again is no surprise, as we do not observe a strong correlation between L 0.3−8keV and L 24µm and therefore do not expect SFRs that are calculated using L 24µm to correlate either. Total SFR (rather than SFR per unit area) was also examined and shows no significant correlation with L 0.3−8keV .
DISCUSSION
In a sample of 62 SINGS galaxies with available Chandra archival data, we detect 37 nuclear X-ray sources. Eleven detections are in objects whose nuclei have been identified as LINERs, five detections are in identified H ii regions, twelve are in galaxies hosting Seyfert nuclei, and two occurred in starburst galaxies. The other seven detections were in galaxies which do not have a previous nuclear classification. We argue that most of these 37 detections are likely low-luminosity AGNs. We present nuclear X-ray fluxes, luminosities, and hardness ratios for all of these sources. We look for connections between infrared and X-ray luminosities and observe a correlation between nuclear X-ray luminosity and various IR luminosities, including IRAC 3.6 µm and 4.5 µm bands and 2MASS J, H, and K bands. Unlike the results for higher redshift AGNs, we find that the AGN activity is not strongly correlated with the star formation activity, though a mild trend is observed. We find instead a strong correlation with the stellar mass of a galaxy. As discussed above, it is well known that the mass of the nuclear BH is correlated with the bulge mass or perhaps the total galaxy mass. Our observations suggest that even the accretion rate depends on the galaxy mass.
It is possible that all of the galaxies are emitting at a similar fraction of their Eddington luminosity; galaxies with higher mass BHs would then be more luminous. New observations with Herschel (Shao et al. 2010 ) also show that the correlation between AGN activity and star formation activity disappears at lower AGN luminosity even at higher redshift. It thus appears that the AGN-SFR correlation is not as generic a phenomenon as once thought. Figure 8 shows the distribution of Hubble types among the SINGS galaxy sample in our study. We show the number of galaxies at each Hubble type T and compare this with the number of galaxies with nuclear X-ray detections at each T type. We observe nuclear X-ray activity in nearly all of the galaxies towards the early end of the Hubble sequence, and report no detections in Sdm and Sm galaxies and only two nuclear X-ray detections in irregular or peculiar galaxies. We may expect such a result if the bulge-less galaxies do not harbor a nuclear BH. However, this is unlikely to be the case, as BHs in bulge-less galaxies have been detected through optical (Peterson et al. 2005; Shields et al. 2008) , IR ) and X-ray ) studies. Once again, it may suggest lower accretion rates.
We also show the 3.6 µm luminosity of SINGS galaxies as a function of Hubble Type in Figure 9 . As one would expect, earlier-type galaxies show a higher 3.6 µm luminosity than later-type galaxies, reflecting the differences in stellar mass between early and latetype galaxies. Figure 9 shows that NGC 855 is a significant outlier on the relation. We re-checked the classification of the source and found that there is some disagreement between sources over what type of galaxy this is. While it is listed in the RC3 catalog as an elliptical (de Vaucouleurs et al. 1991) , other sources suggest that this galaxy is actually a dwarf elliptical (e.g. Roussel et al. 2007) or even a late-type spiral (Phillips et al. 1996) . Our observed correlation supports the reclassification of NGC 855 as a dwarf elliptical.
Given the anticorrelation of 3.6µm luminosity with the Hubble type and the correlation between 3.6µm luminosity with X-ray luminosity, we expect to see an anticorrelation between the X-ray luminosity and the Hubble type. However, as shown in Figure 10 , there appears to be no correlation between these measurements. This is likely because for every Hubble type there is a wide range of 3.6µm luminosities and also a wide range of X-ray luminosities. We do notice that none of the galaxies later than T = 5 have particularly high L 0.3−8keV .
CONCLUSION
We find that about 60% of SINGS galaxies host nuclear X-ray sources which are likely to be AGNs. This fraction is much larger than that found through optical studies (e.g. Ho et al. 1997) and shows the efficacy of X-ray observations to find hidden AGNs in normal galaxies. We find that for our sample of galaxies AGN activity is correlated with the stellar mass of the galaxy. This is a surprising new result and suggests that together with the mass of the SMBH, accretion rate also depends on galaxy mass. Unlike the merger driven black hole growth observed at high redshift for high-luminosity AGN, there appears to be an alternative mode of black hole growth at the present epoch in late type galaxies. It has been suggested in literature that the total mass of a galaxy, not just the bulge mass, is the primary driver of the mass of the SMBH (Ferrarese 2002 , Baes et al. 2003 ; our results support such a scenario.
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